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I thank the Commission and other parties for holding this technical conference. It is an 
important step in what has been a fi ve-year process of dialogue and discussion on how 
best to address the reliability and investment challenge we see the PJM region facing in the 
next few years and beyond. Much has worked well in the PJM market. However, we see 
unmistakable signs of a looming problem in ensuring the new investment needed to maintain 
reliability throughout our footprint.

Today, Andy Ott, PJM’s vice president–Markets, and I will outline for you those concerns 
and provide facts you requested on PJM infrastructure. Given the limited time available for 
these presentations, we will provide you with an overview of the reliability challenges that 
have given rise to RPM. We will also outline our proposed solution, the development of which 
has benefi ted immensely from the valuable input of our state commissions, as well as other 
stakeholders who have worked with us on this issue through countless meetings, exchanges 
of papers, presentations to our Board and this Commission’s technical conference last June 
on PJM capacity issues. 

Figure 1. PJM backbone transmission map with states
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Figure 2. Lower energy prices across the expanded PJM region

Pre-Integration Price Pattern Post-integration Energy Price Pattern

Lower energy prices across the expanded PJM region
• ESAI’s technical study: region-wide energy price without integration would be $0.78/MWh 

higher in 2005 than with integration.  
• Spreading these savings over the total PJM RTO’s energy demand of 700 terawatt-hours 

(TWh) per year yields aggregate savings of over $500 million per year.

The Three Legs of the Stool: Energy Markets, Regional Planning and 
Capacity Markets

The interrelationship of energy markets, capacity markets and regional planning is complex. 
Like a giant ecological system, a successful capacity market needs to work in concert with a 
competitive wholesale energy market and an independent planning process that provides the 
right level of information and transparency to support the development of a robust electric 
transmission network. I will outline that relationship in just a moment, but fi rst, I want to 
provide some context for the discussion. 

As I indicated, there are three key components of the PJM marketplace today that can be 
thought of as three legs of a stool, all working together to support reliability and a robust 
competitive wholesale market delivering value to customers: 

• A liquid energy market providing competitive supply and demand options for 
customers to meet their short-term needs and price transparency to support their 
long-term bilateral arrangements; 

• An independent regional transmission planning process that produces transmission 
solutions that support economically effi cient and competitive wholesale energy and 
capacity markets; and

• A capacity market to ensure the availability of necessary resources that can be 
called upon to ensure reliability of the grid.

The fi rst leg of the stool, the PJM energy market, has provided demonstrable savings for 
customers. Energy Security Analysis’ recent study found annual recurring savings of more 
than $500 million just from expanding the PJM market through the recent integrations. Other 
analyses show similarly robust effi ciency gains. Figure 2 illustrates the dramatic change 
in prices throughout PJM as a result of the integrations – a benefi t shared by customers 
throughout our footprint in 13 states and the District of Columbia. We also have recently fi led 
before the FERC enhancements to our demand response program to move it beyond being 
just an add-on to fully integrating it into the markets - energy, capacity and ancillary services. 
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Figures 3 and 4 indicate the dramatic growth in demand response; yet it cannot be bid as a 
capacity resource under current rules. PJM is committed to advancing the role of demand 
response and RPM is an important step forward.
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Although a transparent competitive energy market can ensure the most effi cient dispatch 
of generation, absent fully unconstrained prices at both the retail and wholesale level – an 
effi cient energy market alone cannot suffi ciently incent long term investment. The need for 
long-term price signals that work in tandem with a robust spot energy market is one of the key 
drivers of our RPM proposal.

The second leg of the stool is regional planning. In my testimony before this Commission 
during its April 22, 2005, incentive transmission rate workshop, I indicated that our current 
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regional transmission planning process needs improvement. Our regional planning process 
has worked well to ensure timely upgrades to support new generation interconnection. We 
have seen more than $2 billion in new transmission investment committed through our 
planning process, about 65 percent of which represents transmission upgrades needed 
for reliability with the balance representing transmission additions to support generator 
interconnection to the grid. 

Although successful in addressing short-term needs, our process did not focus enough on 
the long-term. Recognizing that need, we already have extended our planning horizon to 15 
years beginning with this year’s planning cycle, and we are working with our stakeholders on 
new planning criteria that move us to a better distinction between reliability and economic 
upgrades. 

Reforms to the regional planning process are complementary to, not a substitute for, 
the Reliability Pricing Model. You undoubtedly will hear state commissioners and other 
stakeholders in the PJM footprint urging reforms to our planning process, some of which 
we have already implemented as noted above and others of which we are working with 
stakeholders to refi ne for purposes of a fi ling before this Commission this year. We agree that 
the PJM planning process needs to be reformed. However, it would be shortsighted to cast 
the debate as an “either/or” proposition between RPM and long-term planning. 

Rather, long-term commitments to generation under RPM will be important for a transmission 
grid that can support the new investment that RPM will provide. You can’t very well rationally 
plan and commit to transmission improvements fi ve, 10 and even 15 years out if generating 
units can retire on 60 days notice; or if all generation is considered deliverable throughout 
PJM irrespective of transmission constraints; or if load-serving entities don’t have any 
requirement to identify their capacity resources other than 24 hours ahead of time. Yet, these 
are all faults of the present PJM capacity construct. Accordingly, it is not wise to focus on 
only one aspect of that ecological system, i.e., transmission, to the detriment of others, such 
as well-placed generation. The health of all components of that system must be maintained 
to ensure that the system will thrive. The planning process and the capacity market need to 
work in harmony with each supporting the other. Without providing long term commitments 
for new generation, the best planning process in the world won’t work. And, given the 
prospect of persistent reliability challenges in parts of eastern PJM, we simply can’t afford 
to wrap this up in one big regulatory ball of string where nothing can move forward until 
everything is resolved – a sure recipe for gridlock. 

THE SUPPLY ADEQUACY CHALLENGE

The key drivers of the RPM model can be categorized into three distinct areas of concern. 
Although they are interrelated, we will provide you with an overview of the present state of 
PJM in each area of concern before summarizing the key features of RPM. 
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Reliability Challenges Driving RPM 

First and foremost, we share an obligation to ensure reliability of the power grid. Your steps 
to form the ERO are an important step forward. But at the end of the day, minute-by-minute 
reliability is provided by ensuring that there is enough reliable generation on hand to serve 
the load along with a reasonable margin for contingencies. We should not put ourselves in 
the position of having to rely on transmission alone to solve our looming reliability issues. In 
parts of eastern PJM, we face the prospect of persistent and worsening imbalances between 
supply and demand—the result of load growth, lagging generation additions, and generation 
retirements—that require progressively more complex and expensive transmission upgrades. 
As shown on Figure 5, these areas violate, in each of the next several years, the reliability 
requirement for suffi cient generation, including imports, to meet expected loads. While 
modest transmission upgrades can see us through 2006, the upgrades needed to overcome 
reliability criteria violations in 2007 through 2010 will be more extensive and take longer to 
implement. 

Figure 5. Future Reliability Violations
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Figure 6 shows the increasing 
cost of the transmission 
solutions needed to resolve 
the reliability criteria 
violations as they recur 
each year. Despite these 
upgrades, the demand-
supply imbalance persists 
in these areas and can be 
exacerbated on relatively 
short notice. The PJM region has seen a very high level of generation retirements recently, 
as shown on Figure 7. In 2004 we saw 3,957 MWs of generation retire, in 2005 711 MWs 
of generation retire and scheduled for 2007, 732 MWs of generation will retire. If further 
signifi cant generation retirements are announced in eastern PJM, then PJM may require new 

Figure 7. Generation Retirements
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Figure 6. Eastern Baseline Upgrades

500 kV facilities or substantial additional 230kV facilities. However, such facilities could take 
10 years or more to complete, which would leave the system exposed to reliability violations 
in the interim if such a retirement occurred. Such retirements are a genuine risk. The PJM 
system has thousands of megawatts of generation units tied up in aging infrastructure. An 
example of this can be seen in Figure 8 where 75 percent of steam generators are 30 years 
or older, with 20 percent 50 years or older. Many of these units are located in the areas of 
concern in eastern PJM. Consequently, these reliability challenges are very real.

In short, we believe it is NOT good public policy to wait until the red lights are fl ashing 
throughout PJM before acting to reform our capacity construct. We seek to implement a 
forward market in reliability now that will be timed to meet the reliability challenge we face just 
as the problems rise in the next few years. If we delay too long, the problems will only fester, 
requiring us to make “quick fi x” solutions, such as reliability must run contracts that have 
proven so problematic in New England. Consequently, we come to you in light of the present 
trends indicating an emerging reliability problem potentially affecting major population centers 
in the PJM footprint in the very near future. 
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The Need for New Infrastructure Investment

The second challenge is one this Commission has spent much time considering: how do we 
attract suffi cient investment in new generation in the right place to relieve these reliability 
problems? To date, the present PJM capacity market does very little to provide more investor 
certainty. The daily capacity market basically encourages load-serving entities to depend on 
short-term markets to meet their capacity requirements rather than entering into long-term 
arrangements. The investment community indicated at your last RPM Technical Conference 
in June that they are looking for a level of certainty of prices over a long-term to make the 
kinds of investments we need in this 13 state region.

Moreover, given that capacity is priced uniformly throughout PJM, a load serving entity in 
Baltimore can pick up some very inexpensive capacity in the Ohio River Valley to satisfy its 
requirements. However, that capacity in the Ohio River Valley doesn’t help operators very 
much when they face a reliability problem in Baltimore. And the “one size fi ts all” single 
pricing of capacity throughout the footprint that is characteristic of our present construct does 
little to attract the kind of targeted investment in new infrastructure that is sorely needed in 
these areas. 
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Figure 8. MWs of Aging Infrastructure in Fossil Steam Generators
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Treating Demand Response as a Capacity Resource

The third policy challenge relates to demand response, a subject on which you recently 
held an all day technical conference. A number of demand side providers have told us the 
importance of a stable, predictable multi-year revenue stream for large capital investment. 
Today, that long-term predictable revenue stream does not exist. One could invest millions 
of dollars on a demand-side technology only to fi nd that a series of cool summers wipes 
out the return on that investment. A forward price for capacity as opposed to continued 
reliance on the ups and downs of a boom/bust capacity market will allow multi-year bilateral 
arrangements to be struck between demand side providers and customers. Although no 
pricing regime can guarantee profi tability, we view RPM as a means to ensure that demand 
side can bid into the market and receive compensation that recognizes its true locational and 
resource value to meeting reliability needs. 

Andy Ott will summarize for you the RPM proposal. However, before I close, I would like to 
suggest a proposed path for moving forward. We have all been at this a very long time. In our 
opinion, there are some fundamental policy issues, such as the use of locational capacity 
pricing, reliance on forward commitments and use of a demand curve, that we think the 
Commission can resolve on the current record to move this process forward in helping resolve 
this issue. We have framed in our answer in this docket those policy issues that we believe 
can be answered based on past Commission precedent and the record in this docket. They 
are: 

(1) Whether a capacity obligation construct remains necessary and a just and 
reasonable element of the market design for the PJM region; 

(2) Whether the capacity construct for the PJM region should incorporate locational 
pricing to refl ect the greater value to the system of resources located in constrained 
areas;

(3) Whether the capacity construct for the PJM region should include forward 
determinations of specifi c obligations and commitments, to facilitate competition 
from new entry, provide price signals to promote longer-term forward bilateral 
contracts, and promote reliability by enhancing planning certainty;

(4) Whether a downward-sloping demand curve in principle is a necessary and just 
and reasonable component of a capacity obligation construct for the PJM region 
because it should reduce risk and volatility, lower consumer costs in the long run, 
and provide a necessary improvement over a capacity obligation system with a 
single defi ciency rate;

(5) Whether the capacity construct should include explicit, targeted mitigation rules, 
including offer caps where applicable market-power tests are failed.
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I urge you to give all the parties the guidance that is needed to get this issue off of dead center 
by providing the marketplace clarifi cation of your views on these overarching policy issues. 
Some of these issues, such as the Commission’s willingness to consider locational capacity 
pricing and a demand curve to aid in establishing appropriate compensation, are issues 
you have already addressed in other ISO proceedings. With policy guidance on these basic 
issues, we could, through paper hearing processes and concurrent settlement processes, then 
work with the parties to address the more fact-specifi c details which need fi nal resolution. 
However, litigation is not the best place to resolve policy issues nor should the Commission’s 
administrative law judges be required to serve as super-planners or grid operators in order 
to move the process forward. We trust that today the reliability challenges the region faces 
become self-evident and that, given the alternatives, the status quo is unacceptable and that 
the Reliability Pricing Model should be allowed to be put into place to begin to send the price 
signals that will drive the market toward the new investment that we all seek. With the planning 
and demand side reforms we have already instituted and others we are developing or have 
pending before you, RPM provides the stability brought by that proverbial third leg of the stool. 
I thank you for your time and consideration. I’ll now turn the discussion over to Andy Ott. 
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I appreciate the opportunity to discuss the important issue of capacity market reform. A well-
designed capacity market structure can provide transparent information to enable forward 
capacity market signals to support infrastructure investment. As Audrey Zibelman explained 
in her statement, PJM and its stakeholders presently are working on revisions to the PJM 
transmission planning process to support longer term planning and building transmission 
infrastructure to support the needs of a competitive market. However, transmission expansion 
alone will not be enough; the capacity market design must provide a forward mechanism to 
evaluate the ongoing reliability requirements in a transparent way to provide opportunity for 
generation, demand response and transmission solutions. 

I would like to discuss with you the fundamental features of the proposed Reliability Pricing 
Model and to describe how each of these features directly address the challenges that were 
described by Audrey. 

FUNDAMENTAL DESIGN ELEMENTS OF THE RELIABILITY PRICING 
MODEL

The overall design goal of the RPM is to align capacity pricing with system reliability 
requirements and to provide transparent information to all market participants far enough 
in advance for actionable response to the information. Today we have a “one price fi ts all” 
daily and seasonal capacity market. That market does not properly value capacity needed to 
address local constraints nor has it provided the price certainty needed to sustain investment 
and stem the growing list of generation retirements that Audrey illustrated. We designed RPM 
as a new construct designed to address those problems with the present capacity market 
while ensuring that the overall market design drives the most effi cient solution that ensures 
reliability. The three most fundamental design elements of the RPM are the FoFoF ur-year forward 
commitment for generation and demand; Locational Capacity Pricing; and the Variable 
Resource Requirement mechanism.

Four-year forward commitment for generation and demand

A number of our stakeholders across different segments have acknowledged to us and to 
this Commission at its last technical conference on the need for a better “forward” price 
signal for capacity, even though there was considerable debate on the mandatory nature of 
commitment by some and the term of commitment by others. PJM recognizes that selecting 
the proper time frame for the forward commitment involves a balance among competing 
legitimate concerns, and does not presume that four years is the only period that should 
be considered. Some would argue that in order to better integrate transmission or baseload 
power the term should be longer. Some would argue that for the sake of fl exibility the term 
should be shorter. PJM believes that the most important considerations in determining the 
forward commitment period are 1) ensuring meaningful opportunity for participation of 
new entrants in the auction process and 2) ensuring forward commitment so that the PJM 
Regional Transmission Expansion Planning (RTEP) Process has adequate forward information 
on generation conditions for realistic coordination of transmission upgrades. Since generation, 
transmission and demand response installations require substantial lead times, we have 
determined that the four-year commitment period strikes an appropriate balance. 

A binding forward commitment period is needed to ensure that the PJM RTEP Process 
has adequate forward information on generation conditions. PJM has implemented a 
RTEP Process that creates a long-term (15 year) plan to provide adequate transmission 
to maintain reliable grid operations into the future. Reliable grid planning and operation 

Statement of Andrew Ott, 
vice president – Markets, 
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depends upon a large degree of integration between generation adequacy and transmission 
adequacy planning. The current generation adequacy construct has not resulted in long-
term commitment of generation that is needed for reliability. As a result, certain generation 
retirements have occurred with relatively short notice, which has created reliability problems 
that were not identifi ed in the PJM RTEP Process. 

Such short notice reliability problems have relatively few resolutions to replace the retiring 
generator due to the long lead time required for most transmission upgrades and generation 
installations. The load deliverability analysis that is performed in the PJM RTEP Process 
requires as input the generation capacity resources that will be available to support delivery of 
energy to load. Uncertainty in the generation installations for future years creates a signifi cant 
amount of uncertainty in the future regional transmission plan. Since system reliability is a 
fundamental requirement, this planning uncertainty cannot be sustained. To correct this 
problem, the PJM region should return to a long-term forward capacity obligation, which 
should be driven by system reliability needs for future years. 

The four-year forward capacity auction also provides transparent forward pricing to allow 
the market to compare alternative solutions far enough in advance for investment to occur. 
This mechanism provides the opportunity for planned generation resources, planned 
demand response resources and planned transmission upgrades to compete equally in the 
auction. The participation of planned projects in the capacity auctions addresses several 
market structure and market power issues that exist under the current short-term auction 
mechanism.

Locational Capacity Pricing 

In the PJM market, the linkage between resource adequacy requirements and transmission 
adequacy requirements has been the transmission deliverability analysis. The term “load 
deliverability” refers to the capability of the transmission system to deliver energy to a portion 
of the system experiencing a localized shortage of generating capacity from the unaffected 
remainder of the system. Pricing capacity by location utilizes those deliverability limitations 
identifi ed in the PJM Regional Transmission Plan to ensure that the capacity price in each 
transmission zone properly refl ects the reliability value of generation in that zone.1

The current PJM capacity construct utilizes the concept of “universal deliverability;” namely, 
that a generator anywhere within the PJM footprint is deemed to be able to deliver everywhere 
within PJM. As a result, there is a single price for capacity across all of PJM. Universal 

5 year 10 year 15 year 

Reliability 

Apply sensitivity analyses 
to reliability criteria

Figure 9. Regional Planning Process 

1 PJM zones presently correspond to the service territories of the traditional utilities within PJM. As a result, the area served by AEP is a ‘zone” 
within PJM, the area served by Commonwealth Edison is another zone etc. 
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deliverability arguably worked adequately when PJM was smaller and the transmission system 
was more robust, given the demands on the system at that time. But that concept breaks 
down as the transmission system becomes more constrained and the footprint larger. Clearly, 
infi nite transfer capability is an impractical and, likely, an economically undesirable condition. 
In fact, under this construct, PJM has been forced to rely on Reliability Must Run contracts 
to defer retirements of generators in transmission-constrained locations in order to preserve 
reliability. Specifi cally, during this period when RPM is under consideration, we have utilized 
Reliability Must Run contracts to provide stop gap compensation to units in New Jersey that 
had announced their retirement. Based on these experiences, it has become clear that the 
capacity market construct must recognize locational constraints in order to provide consistent 
information regarding the relative value of generation, demand and transmission solutions.

The physical reality of power system planning and operations is that the reliability value of 
generation and demand response resources does vary by location because of the interaction 
of capacity and transmission adequacy. Figure 10 illustrates sample RPM pricing results that 
demonstrate the concept of locational capacity prices. It has been clearly demonstrated in 
PJM and elsewhere that the consequence of ignoring the physical reality of power delivery in 
the pricing of services creates substantial cost shifts and market manipulation potential. The 
addition of locational constraints may in the short term increase costs in certain zones but 
such increases are necessary to properly value capacity costs that result from physical system 
conditions. To help offset these costs, the RPM includes a Capacity Transfer Right that will act 
as a hedge against these locational price differences. A Capacity Transfer Right is the right 
to import capacity into a constrained zone, this right will be allocated to Load Serving Entities 
in constrained areas to provide them with access to capacity resources outside the zone that 
may be more economical.
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Figure 10. RPM Simulation Results 
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Variable Resource Requirement

The variable resource requirement is a family of price/quantity points that provide a specifi ed 
price for various levels of installed capacity reserve. The variable resource requirement, often 
called a demand curve, has caused considerable debate. We must recognize that all of the 
capacity market proposals include some form of demand curve. The design question we must 
address is whether the demand curve is based on a single reserve value (vertical) or a family 
of values (sloped). 

There are several general advantages of a variable resource requirement mechanism relative 
to the single-value approach of the current capacity structure. In a single-value system, 
prices are zero if there are a few MW of excess capacity available above the installed reserve 
margin target and prices are very high if there is a shortage of a few MW. On the other hand, 
compared to a single-value system, a variable resource requirement curve will refl ect the 
reality that additional capacity over and above a target reserve margin nevertheless has value.

There are at least two sources of this value. One is that in the face of uncertain load growth, 
weather and capacity availability, the probability of available capacity being less than what 
is required to meet load and operating reserves never reaches zero, even for large reserve 
margins. Thus, reserves beyond the target are valuable for reducing the risk of capacity 
shortfalls. The second source of value is that reserves beyond the target lessen the risk 
of large suppliers being pivotal or otherwise able to exercise market power. Conversely, if 
reserves are below the target, a downward sloping variable resource requirement curve 
provides increasing incentives for new capacity to the extent that the system is short, 
refl ecting in a general way the greater risks of shortages and market power. 
A major advantage of a variable resource requirement curve compared to the current single-
value approach is that the stream of capacity payments received by generators will be more 
stable. In contrast, a system such as PJM’s current vertical demand curve can bounce 
between two pricing extremes, depending on whether there is too little capacity or too much 
relative to the target. The resulting large swings in net revenues can exaggerate boom-bust 
behavior. Boom-bust cycles occur where after a period of high prices too much capacity 
is added, followed by a period of low or no capacity payments, resulting in a drying up of 
capacity additions until reserves are again short of target levels. Such swings have been 
observed in the current PJM ICAP market, and such volatile revenues cannot be hedged 
because of incomplete forward markets, which increases risks to investors.
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Figure 11. Generation Retirements and Capacity Prices
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Because capital markets do not like risk, more volatile profi ts mean that higher rates of return 
will be required for new generation investments. To obtain the higher returns required by risk-
averse investors, shortages of capacity would have to happen more frequently, resulting in 
higher costs and risks to consumers. In comparison, as shown in dynamic economic analysis 
performed by Professor Benjamin Hobbs for PJM, a variable resource requirement curve-
based system will lower the variation in generator revenues, especially for peak capacity. 
Further reductions in risk to investors result if capacity commitments are made years in 
advance, as opposed to the present PJM system. As a result, market simulations show that 
risk-averse investors will accept lower rates of return, ultimately decreasing costs and risks to 
consumers. 

Another advantage of a downward sloping variable resource requirement curve relative to 
a single-value vertical demand curve is that the incentive is reduced to engage in either 
economic or physical withholding of capacity from the capacity market. This is because the 
slope of the variable resource requirement means that a given reduction in capacity or a given 
increase in the capacity bid will have considerably less effect on the price of capacity than 
when the curve is vertical, as it effectively is for a single-value based system. 

In summary, the three key features of RPM build upon the needs of the PJM region and are 
designed to address the shortcomings of the present capacity market design. As Audrey 
mentioned, the status quo does not move us forward to addressing the very real local reliability 
issues we see in PJM in the very near future. The status quo is, in some ways, part of the 
problem that gives rise to the generator retirements and limited demand response where it is 
most needed. The RPM model builds on key features already accepted by this Commission in 
other regions while tailoring the model to meet the unique needs of this region. 




